METHOD OF EXTRUDING A MIXTURE 

This application is based on and claims the benefit of German Patent 
Application No. 10252976.0 filed November 14, 2002, which is incorporated by 
reference herein. 

Background of the Invention 

The present invention relates to a method of extruding a mixture made of a 

first and a second thermoplastic. 

A method of producing conducting wires coated with cross-linked 
polyethylene is known from European Patent Application 1 148 518, in which a 
mixture of granulate, chips, or powder made of a polyethylene homopolymer and a 
polyethylene copolymer is coated using a liquid cross-linking agent, the coated 
granulate, chips, or powder is melted in an extruder and extruded onto the conducting 
wire, and the extruded coating is cross-linked by heating to a temperature above the 
decomposition temperature of the cross-linking agent. 

A method of extruding thermoplastically workable polymer plastics is known 
from British Patent 2 166 079. The function of an extruder is to melt and homogenize 
the thermoplastic material and to supply it under pressure at a uniform rate to an 
extrusion nozzle, using which the thermoplastic melt is brought into the desired shape. 
In the extrusion method, powder, granulate, or pellets of the thermoplastic are fed into 
the intake region of an extruder screw, which rotates inside a heated extruder housing. 
The thermoplastic material is transported by the rotation of the extruder screw inside 
the extruder housing in the direction toward the extrusion nozzle and is melted and 
homogenized at the same time. The melting and homogenization are performed in this 
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. , case by supplying heat, which arises through the shear forces and is also introduced 
into the inside of the extruder by heating the extruder housing from the outside. 

[05] The delivery of an extruder is a function of, among other things, the geometric 

dimensions of the extruder screw and extruder housing, the rotation speed of the 
extruder screw, the properties of the thermoplastic, the geometric dimensions of the 
delivery zone and the extrusion nozzle, and the pressure applied in the region of the 
delivery zone. 

[06] In order to elevate the performance of an extruder having an extruder screw, it 

is suggested in British Patent 2 166 079 that the extruder screw be provided with a 
hole and an electrical heating element be inserted into the hole in order to heat the 
melt region of the extruder screw from the inside. 

[07] Problems arise during the extrusion of a mixture of two thermoplastics whose 

melting ranges are at different levels in that the granulate, powder, or pellets adhere to 
the surface of the screw in the intake region of the extruder screw when it is heated, 
and stable conveyance of the granulate, the powder, and the pellets is therefore no 
longer ensured. 

[08] In addition, the screw is heated in the region of the delivery zone by the 

heating from the outside, but particularly by the shear forces, to a temperature at 
which any additives which are admixed in order to improve the properties of the 
plastic already begin to react, which may be undesirable under certain circumstances. 

Summary of the Invention 
[09] The present invention is therefore based on the object of improving the 

method initially cited in that adhesion of the granulate, the powder, and/or the chips in 

the intake region of the extruder screw is prevented, and controlling the temperature 



, of the melt in such a way that starting of the reaction of additives, in particular of 
peroxides, is avoided in the delivery region. 
[10] This object is achieved in that the extruder screw has a hole extending from 

the intake zone to the delivery zone into which a temperature control medium may be 
introduced, which causes heating of the extruder screw in the intake region to a 
temperature below the melting range of the thermoplastic having the lower melting 
range and temperature control of the screw in the delivery zone to a temperature 
which lies between the melting ranges of the first thermoplastic and the second 
thermoplastic. 

[11] In addition to the advantages resulting directly from the achievement of the 

object stated, the present invention also allows a high processing reliability and a high 
manufacturing speed to be achieved. 

[12] Further advantageous embodiments of the present invention are described in 

the subclaims. 

Brief Description of the Drawing 
[13] The present invention is described in greater detail on the basis of the 

exemplary embodiments schematically illustrated in Figures 1 and 2. 

[14] A side view of an extruder is shown in Figure 1 . 

[15] A section through the extruder screw is shown in Figure 2. 

Detailed Description of the Invention 
[16] The extruder has an extruder housing 1 in which a screw 2 is mounted so it 

may be driven to rotate. The extruder is provided with an additional auxiliary heater 

(not shown), which is housed in the extruder housing. A funnel 3 is used for pouring 

in the granulate, chips, or pellets made of the thermoplastics to be processed. The 



I material introduced into the funnel 3 is transported further by the screw threads 4 in 
the gap 5 between the extruder housing 1 and the extruder screw 2 — to the right in 
Figure 1 while being melted and homogenized. An angular extruder head 6 is 
provided at the outlet end of the extruder, with the aid of which a plastic coating 8 is 
applied to an electrical conductor 7. 

[17] The extruder screw 2 has a cavity and/or hole 9 which is closed at one end 10. 

The hole 9 is divided into two regions 9a and 9b by a partition wall 1 1. A pipeline 12 
is guided liquid-tight through the partition wall 11 and ends before the end 10 of the 
hole 9. A second pipeline 13 is also guided liquid-tight through the partition wall 1 1. 

[18] Two further pipelines 14 and 15 are guided into the region 9b of the hole 9 

from the end of the screw 2 diametrically opposite to the end 10, the pipeline 14 being 
longer than the pipeline 15. 

[19] A temperature control medium — normally water — is introduced from a 

temperature control device (not shown) into the region 9a through the pipeline 12, 
where it ensures a uniform temperature on the surface of the screw 2. 

[20] The pipeline 13 returns the temperature control medium to the temperature 

control device. 

[21] The pipeline 14 is also connected to a temperature control device (not shown) 

and also conducts a temperature control medium — normally water — into the region 
9b. The pipeline 15 returns the temperature control medium to the temperature control 
device. 

[22] Through the temperature control media, the surface of the extruder screw 2 is 

kept at different temperatures and the surface temperature is significantly higher in the 
region 9a than in the region 9b. 



R3] The mode of operation of the extruder and/or of the screw is to be clarified on 

the basis of an exemplary embodiment. To produce the insulation of an electrical 
conductor, a mixture is mixed from 80 parts LDPE having a density of approximately 
0.92 g/cc and 20 parts polyethylene copolymer, e.g., ethylene butyl acrylate, together 
with 2 parts dicumyl peroxide or tert. butyl cumyl peroxide and 0.2 parts stabilizer, 
and poured into the funnel 3 of the extruder. The mixture may be preheated to a 
temperature of 40-60°C before being introduced. 

[24] The surface temperature of the screw 2 is set to a temperature of 

approximately 50°C in the region 9b. 

[25] By supplying heat via the inner wall of the heated extruder housing 1 and 

through the shear forces arising during the rotation of the screw 2, the granulate is 
gradually melted and homogenized. In order to avoid overheating of the melt and 
prevent reaction of the peroxide, the surface temperature of the screw 2 in the region 

[26] 9a (delivery zone) is set to a temperature which is between the melting ranges 

of the polyethylene copolymer and the LDPE. It is between approximately 95 and 
105°C. 

[27] The melt introduced at the end of the extruder into the angular extruder head 6 

has a temperature of approximately 120°C. 

[28] The electric conductor 8 provided with the insulation coating 7 is subsequently 

introduced into a CV tube, where the cross-linking of the insulation coating 8 is 
performed at a temperature above the decomposition temperature of the peroxide. 
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